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the isolation and growth of Campylobacterjejuni and Campylobacter coli, such as blood agar base no. 2 (6, 19) , brucella agar (1, 5, 21, 23) , Columbia blood agar base (7, 13) , Mueller-Hinton agar (16, 17) , and thioglycolate agar medium (8) . Common supplements include horse blood (5 to 7%) for use when trimethoprim is incorporated as a selective agent (4, 6) or sheep blood (5 to 15%) (6, 10, 16, 19, 20) or FBP (a mixture of ferrous sulfate, sodium bisulfite, and sodium pyruvate), which is added to increase the aerotolerance of the organisms (7, 11, 12) , or both. A combination of antibiotics is usually added to inhibit other bacteria present in clinical and environmental samples.
For studies of Campylobacter in pure culture, the use of antibiotic inhibitors is not necessary, and cultures can be incubated at 37°C instead of 42°C (5, 14, 16) . For enumeration of campylobacters, it may be necessary to increase levels of agar up to 3% to reduce swarming (19, 22) . Blood is not generally preferred as a supplement to media in research studies because it is undefined and could cause differences in results between batches. We used eight strains of C. jejuni and C. coli, of different serotypes, to determine the ability of these organisms to grow on selected basal media, with or without added blood or FBP.
MATERIALS AND METHODS
Preliminary study. Several Campylobacter species, including C. jejuni, C. coli, C. fetus, and C. laridis, were grown in modified K broth (22) plates were dried in a laminar-flow hood for 15 min and incubated at 37°C in a 7% C02 atmosphere for 48 and 72 h for enumeration of the colonies. The experiment was done in duplicate. Data analysis. Media were compared by using log10 transformed data for analysis of variance, using a BMDP statistical package (Biomedical Computer Programs, P-series, University of California, 1983). Duncan's multiple range test was used, where appropriate, to measure differences among medium means.
RESULTS
In the preliminary study, the two C. laridis strains grew poorly on Mueller-Hinton agar (Difco) and on brucella agar (Oxoid). All of the strains tested grew poorly on Columbia blood agar base (Oxoid), which produced a 10-to 1,000-fold reduction in CFU per milliliter compared with other media. Analysis of variance of the data, excluding the data for Columbia blood agar base and C. laridis, revealed a statistically significant difference attributable to media (P = 0.013). Duncan's multiple range test was used at the 95% confidence level to measure differences among medium means. The results indicated that brucella agar (Difco) supported significantly lower CFU per milliliter than other media. However, the difference in the mean counts was less than fivefold, which is not of practical significance. Furthermore, there was no difference in counts observed on Columbia blood agar base containing 10% defibrinated sheep blood, using the standard 1.0% agar (Oxoid agar no. 1) or with the agar concentration increased to 3%. Colonies on the 1.0% agar medium were flat, large, and spreading, whereas on the 3% agar colonies were very small and difficult to count after 48 h of incubation. Brucella and Mueller-Hinton agars (basal media without added blood) gave counts equivalent to those on Columbia blood agar base with 10% defibrinated sheep blood.
Consequently, the possibility of using basal media without FBP or 7% sheep blood supplement was assessed for quantitative growth of C. jejuni and C. coli. All strains of C. jejuni and C. coli grew to 108 CFU/ml within 24 h at 37°C in modified K and brucella broths. No change in count was observed after 48 h of incubation. However, after 48 h, phase-contrast microscopy revealed that some coccoid forms were present. Coccoid forms are believed to be a degenerative form of Campylobacter cells (6) . As a result, all strains in this study were subsequently grown in modified K broth. This was done to preclude the degenerative coccoid forms and any possibility that prior growth in brucella broth would give brucella agars an advantage over other basal media. Log10 mean counts and the standard deviations for growth of four strains of C. jejuni and four strains of C. coli on basal and supplemented media are shown in Table 2 . These data are based on duplicated experiments of the eight cultures on each medium. An analysis of variance for three grouping factors and repeated measures (BMDP-2V) was used to compare the growth of the eight test cultures on the eight media and the effect of added FBP or blood supplements. This was done on the mean log10 transformed counts obtained after 48 and 72 h of incubation. A summary of the analysis of variance is shown in Table 3 . Significant effects were attributable to media and supplements. There were also significant interaction effects between culture and supplement and medium and supplement. The interaction effect between medium and supplement was probably due to the fact that not all basal media require growth supplements for optimum recovery of the test cultures under the conditions of this experiment. There was a statistically significant increase (P < 0.001) in the count at 72 versus 48 h. Some strains of C. jejuni and C. coli formed only very small colonies on the basal media after 48 h of incubation. After 72 h of incubation, all strains of C. jejuni and C. coli on all media formed colonies with diameters of between 1.0 and 2.6 mm. As a result, the 72-h count was selected for further analyses.
The data were separated into three groups, based on the use of supplements, for further analysis, using a two-way factorial design (ANOVA, BMDP-2V) ( well as a significant interaction effect between cultures and media. The log10 mean counts for the cultures on each of the basal media are shown in Table 5 . The lowest colony counts were observed on Columbia blood agar base (Difco and Oxoid) and blood agar base no. 2 (Oxoid). Two of the C. coli strains did not grow well on brucella agar (Difco). However, all strains grew well on other basal media, including campylobacter agar base (Difco), which is equivalent to blood agar base no. 2 (9) . With the addition of FBP or 7% defibrinated sheep blood supplements to Columbia blood agar base or blood agar base no. 2 (Oxoid), the inhibitory action of these media was averted. Examination of the means indicates that the interaction effect can be attributed to the variable growth response of the cultures on Columbia 
